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Abstract 



PROBLEM TO BE SOLVED: To obtain an electrophotographic device which can accurately read density 
and line width and which is inexpensive an electrophotographic device by which a recorded image can 
be obtained on a paper through a process for forming an electrostatic latent image on a photoreceptor 
by utilizing a laser beam, and developing, transferring, and fixing the electrostatic latent image. 
SOLUTION: The correction of the density of a toner image is performed by measuring the density by a 
density sensor 14 with respect to an image for density detection closely formed on a whole surface with 
100% density, and correcting the electrifying voltage of an electrifying device 5. Or the correction of the 
line width of the toner image is performed by measuring the density by the sensor 14 with respect to a 
halftone image for line width detection obtained by forming the plural lines for one dot in a stripe-state at 
the interval of 1 to 6 dots between respective lines, and correcting the laser power of an exposing means 
6. 
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(54) ELECTROPHOTOGRAPHIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an 
electrophotographic device which can accurately read 
density and line width and which is inexpensive an 
electrophotographic device by which a recorded image 



SOLUTION: The correction of the density of a toner » 
image is performed by measuring the density by a 
density sensor 14 with respect to an image for density 
detection closely formed on a whole surface with 100% 
density, and correcting the electrifying voltage of an 
electrifying device 5. Or the correction of the line width of 

the toner image is performed by measuring the density by the sensor 14 with respect to a 
halftone image for line width detection obtained by forming the plural lines for one dot in a 
stripe-state at the interval of 1 to 6 dots between respective lines, and correcting the laser 
power of an exposing means 6. 
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MATSUOKATOMOE 



can be obtained on a paper through a process for 
forming an electrostatic latent image on a photoreceptor 
by utilizing a laser beam, and developing, transferring, 
and fixing the electrostatic latent image. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** sIjq^s the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrification means charged in a photo conductor, and an exposure means to expose a 
photo conductor with laser and to form a latent image, It has an image support means to support the 
toner image formed by making a toner adhere to the above-mentioned latent image, and a concentration 
detection means to detect the concentration of the above-mentioned toner image. Amendment of the 
concentration of a toner image As opposed to the image for concentration detection formed by 100% of 
concentration that there is no clearance in the whole surface Concentration is measured with ttie above- 
mentioned concentration detection means, and it is carried out by amending the electrification electrical 
potential difference of the above-mentioned electrification means. Amendment of the line breadth of a 
toner image As opposed to the halftone image for line breadth detection which set spacing for 1-6 dots, 
and formed two or more lines for 1 dot in the shape of stripes among each lines Electrophotography 
equipment characterized by being carried out by measuring concentration and amending the laser power 
of the above-mentioned exposure means with the above-mentioned concentration detection means. 
[Claim 2] Electrophotography equipment according to claim 1 characterized by forming the line for 1 
dot of the above-mentioned plurality in the same location on a photo conductor in case the above- 
mentioned exposure means forms the latent image of the above-mentioned halftone image for line 
breadth detection on the above-mentioned photo conductor. 

[Claim 3] Amendment of the line breadth of the above-mentioned toner image is electrophotography 
equipment according to claim 1 characterized by being carried out after amendment of the concentration 
of the above-mentioned toner image is performed. 

[Claim 4] The above-mentioned concentration detection means is electrophotography equipment 
according to claim 1 characterized by detecting concentration with the output from a specular reflection 
light sensing portion in case concentration is detected with the output from a scattered reflection light 
sensing portion in case it has a light-emitting part, a scattered reflection light sensing portion, and a 
specular reflection light sensing portion and the toner image of colors other than black is detected, and a 
black toner image is detected. 

[Claim 5] The regular reflectance of the front face in which the above-mentioned image for 
concentration detection and the halftone image for line breadth detection in the above-mentioned image 
support means are formed is electrophotography equipment according to claim 4 characterized by being 
10% or more. 

[Claim 6] It is electrophotography equipment according to claim 4 with which it has the calibration plate 
which can haunt the field between the above-mentioned concentration detection means and the above- 
mentioned image support means, and the quantity of light calibration of a concentration detection means 
to colors other than black is characterized by to perform a line crack and the quantity of light calibration 
of a concentration detection means which receives black in the front face of the above-mentioned image 
support means in the front face of the above-mentioned calibration plate. 
[Claim 7] 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrophotography equipment used as a means to 
form an image in a copying machine, a laser beam printer, etc. 

[0002] 

[Description of the Prior Art] Conventionally, an electrostatic latent image is formed in a photo 
conductor as a means to form an image, using laser light etc., this electrostatic latent image is developed 
and imprinted and the electrophotography equipment which obtains a record image in a form is widely 
used through the process which carries out fixing processing. 

[0003] Drawing 18 is the mimetic diagram showing the outline configuration of the conventional 
electrophotography equipment which forms a color picture. This electrophotography equipment is 
equipped with development section 31Y, 31 C.31M and 3 IB which a photo conductor is electrified, 
forms a latent image and forms a toner image, the imprint section 32 which imprints the toner image 
formed by each development section 31Y, 31 C.31M, and 3 IB to imprint material, and the fixing means 
33 to which the toner image is fixed to the imprint material by which the toner image was imprinted. In 
addition, above-mentioned development section 31Y, 31 C.31M, and 31B form yellow, cyanogen, the 
Magenta, and the toner image corresponding to each color of black. 

[0004] The above-mentioned development section 31Y is equipped with the photo conductor drum 34 
supported fi-ee [ rotation ], and the rotation drive of this photo conductor drum 34 is carried out in the 
direction of the arrow head in drawing 18 by the driving gear which is not illustrated. Moreover, the 
electrification equipment 35 which electrifies the firont face of the photo conductor drum 34 uniformly 
around the photo conductor drum 34, An exposure means 36 to make the firont face of the photo 
conductor drum 34 charged with electrification equipment 35 exposed by irradiating light, and to form a 
latent image, A toner removal means 38 to remove the developer 37 which forms a toner image, and the 
toner which remained in the front face of the photo conductor drum 34 after the imprint is arranged by 
making a toner adhere to the latent image formed by the exposure means 36. 
[0005] Moreover, it has a configuration of the above-mentioned development section 31Y, and same 
composition also about development section 31C.31Mand31B. 

[0006] The above-mentioned imprint section 32 is equipped with two imprint drums 39-39 supported 
free [ rotation ], and the rotation drive of this imprint drum 39-39 is carried out in the direction of the 
arrow head in drawing 18 by the driving gear which is not illustrated. Moreover, the imprint belt 40 is 
arranged and this imprint belt 40 rotates with rotation of the imprint drum 39-39 so that it may be built 
along the periphery side of the two above-mentioned imprint drums 39-39. And imprint material is held 
electrostatic at the imprint belt 40, and imprint material is conveyed with rotation of the imprint belt 40. 
[0007] In addition, above-mentioned development section 31Y, 31 C.31M, and 3 IB are arranged 
together with the peripheral face of the upper imprint belt 40 in drawing 1 8 , and each photo conductor 
drum 34 - of this development section 31Y, 31 C.31M, and 31B approaches this imprint belt 40, and is 
arranged. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 



8/6/2004 



Page 2 of 16 



[0008] Moreover, imprint electrification machine 41 - is arranged in the location which counters each 
photo conductor drum 34 — in the inner skin of the upper imprint belt 40. That is, the toner image 
formed by each photo conductor drum 34 ~ is imprinted by imprint electrification machine 41 - at the 
imprint material conveyed with the imprint belt 40. And the imprint material by which the toner image 
of each color was imprinted is conveyed by the fixing means 33, and it is fixed to a toner image. 
[0009] Furthermore, in drawing 18 , the cleaning member 42 which removes the dirt of the imprint belt 
40 to the peripheral face of the lower imprint belt 40, the electric discharge member 43 which removes 
the charge accumulated in the imprint belt 40, and the concentration sensor 44 are arranged. 
[0010] The above-mentioned concentration sensor 44 is equipped with the light emitting device and 
photo detector which are not illustrated. It irradiates fi-om a light emitting device, a photo detector 
receives the light reflected on the device-under-test front face, and this concentration sensor 44 measures 
concentration by outputting the signal according to the light-receiving quantity of light. 
[001 1] At the time of concentration detection, the toner image as a monitor pattem to which the toner 
was made to adhere that there is no clearance in the whole surface is formed in the firont face of the 
imprint belt 40, and the concentration of the monitor pattem is measured by the concentration sensor 44. 

[0012] At the time of line breadth detection, the pass time of the monitor pattem which consists of 
striping formed in the fi^ont face of the imprint belt 40 is detected based on the output from the 
concentration sensor 44, and the line breadth 1 of a monitor pattem is computed. 
[0013] Usually, the sensor value fi-om the concentration sensor 44 is differentiated by time amount, 
when a sensor value changes rapidly, the time amount t of the time of a sensor value changing next from 
from is measured, and the hne breadth 1 of a monitor pattem is computed by the following formula. 
l=tx (peripheral speed of an imprint belt) 

The graph which carried out time amount differential of the sensor value is shown in drawing 19 . 
[0014] Moreover, there is also a method of changing halftone concentration into line breadth and 
reading line breadth as other approaches of detection of line breadth. This is the approach of forming the 
monitor pattem which formed two or more striping at the predetermined spacing on the imprint belt 40, 
and measuring the halftone concentration as this whole monitor pattem by the concentration sensor 44. 
That is, change of line breadth uses that halftone concentration also changes. And as adjustment of line 
breadth, the beam diameter of the laser of the exposure means 36 etc. is amended so that the above- 
mentioned halftone concentration may be made regularity. 

[0015] As mentioned above, detection of the concentration of a monitor pattem and hne breadth was 
performed, and based on these results, it was amending by changing electrification, exposure, and 
development conditions so that optimal image formation could be performed. 
[0016] 

[Problem(s) to be Solved by the Invention] It is necessary to extract the beam diameter of the hght 
irradiated from the light emitting device of the concentration sensor 44 to extent which can detect the 
edge of a line by the approach of computing line breadth by detecting the pass time of the monitor 
pattem which consists of the conventional striping. When the beam diameter of this light emitting 
device is large, it becomes impossible that is, to detect the edge part of a line with a sufficient precision. 
In order to detect the edge part of a line with a sufficient precision, the beam diameter of a light emitting 
device is extracted as usually becoming about 2 times of the reading precision considered as a request. 
[0017] However, in the imprint belt 40 used for a long period of time, the damage on a blemish etc. 
arises on the front face. In such a case, when the beam diameter of a light emitting device is extracted 
small and concentration is measured, the light from a light emitting device is scattered about and many 
noises come to be contained in an output by the blemish from the concentration sensor 44. 
[0018] When the blemish has occurred to the imprint belt 40, a wave when the concentration sensor 44 
detects the monitor pattem in which striping was formed is shown in drawing 20 . In addition, it is 
measuring under the conditions which set the beam diameter of a light emitting device to 10 
micrometers, and set line breadth to 100 micrometers. 

[0019] Since many noises by the blemish are contained in the sensor value of the concentration sensor 
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44 when the imprint belt 40 used for a long period of time is used, as shown in drawing 20 , a striping 
part is imdetectable with a sufficient precision. It becomes impossible moreover, to also perform 
detection of concentration correctly. 

[0020] As mentioned above, when the beam diameter of a light emitting device is enlarged, it becomes 
impossible to detect the edge of a line with a sufficient precision, and if this beam diameter is made 
small, the effect of the noise by the blemish on the imprint belt 40 will become large. 
[0021] Moreover, when considering as the configuration which extracted the beam diameter of a light 
emitting device small, the concentration sensor 44 will become expensive. Moreover, since a beam 
diameter changes with change of distance with the imprint belt 40 of the concentration sensor 44 a lot, it 
will be necessary to make precision of the location of the concentration sensor 44 high. Therefore, since 
machining precision and location precision of the attachment component of the concentration sensor 44 
must be made high, electrophotography equipment itself will become expensive. 
[0022] Moreover, when it considers as the configuration which performs concentration and line breadth 
by the separate concentration sensor, expensive rank-ization of the fiirther equipment will be caused 
inevitably. 

[0023] On the other hand, since the relation about arrangement of striping in a monitor pattern was not 
taken into consideration in the approach of computing halftone concentration to the conventional line 
breadth, reading of line breadth was not performed with a sufficient precision. 
[0024] If it explains in detail, when coloring that there is no clearance in the whole surface, in digital 
electrophotography, approaching Rhine will be colored so that it may lap, so that a white omission may 
not arise. Therefore, since the variation of line breadth to the area of the whole monitor pattern decreases 
when the monitor pattern which included approaching Rhine, for example is used, halftone 
concentration will be more greatly influenced by the effect by change of line breadth of the 
concentration of Rhine itself [ each ]. 

[0025] Moreover, when the monitor pattem with which spacing of Rhine is comparatively large is used, 
to halftone concentration, effect of change of line breadth cannot become few things, and cannot 
compute line breadth fi-om halftone concentration with a sufficient precision. 

[0026] The purpose of this invention is to offer cheap electrophotography equipment possible [ reading 

concentration and line breadth with a sufficient precision ]. 

[0027] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
electrophotography equipment according to claim 1 The electrification means charged in a photo 
conductor, and an exposure means to expose a photo conductor with laser and to form a latent image, It 
has an image support means to support the toner image formed by making a toner adhere to the above- 
mentioned latent image, and a concentration detection means to detect the concentration of the above- 
mentioned toner image. Amendment of the concentration of a toner image As opposed to the image for 
concentration detection formed by 100% of concentration that there is no clearance in the whole surface 
Concentration is measured with the above-mentioned concentration detection means, and it is carried out 
by amending the electrification electrical potential difference of the above-mentioned electrification 
means. Amendment of the line breadth of a toner image It is characterized by being carried out by 
measuring concentration and amending the laser power of the above-mentioned exposure means with 
the above-mentioned concentration detection means, to the halftone image for line breadth detection 
which set spacing for 1-6 dots, and formed two or more lines for 1 dot in the shape of stripes among 
each lines. 

[0028] Since concentration is measured with the above-mentioned concentration detection means to the 
above-mentioned halftone image for line breadth detection, it becomes unnecessary to extract the beam 
diameter of a concentration detection means like before in amendment of the hne breadth of a toner 
image according to the above-mentioned configuration. Therefore, in order to need an expensive 
concentration detection means or to make precision of the location of a concentration detection means 
high, the problem of it being necessary to make high machining precision and location precision of the 
attachment component of a concentration detection means etc. is solvable. 
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[0029] Moreover, since it is not necessary to extract the beam diameter of a concentration detection 
means and concentration detection is performed in the comparatively large range, even if the blemish 
etc. has arisen on the substrate of the image for concentration detection, effect by the blemish can be 
lessened. Therefore, the concentration of an image can be detected with a more sufficient precision. 
[0030] Moreover, since the halftone image for line breadth detection sets spacing for 1-6 dots and forms 
two or more lines for 1 dot in the shape of stripes among each lines, for example compared with the case 
where the line for 2 dots is used, the variation of line breadth to the area of the whole halftone image 
becomes large, and it can detect line breadth with a more sufficient precision. 
[0031] Moreover, since two or more above-mentioned spacing of the lines for 1 dot is set as 1-6 dots, 
the consistency of a line can be made comparatively hi^. In other words, according to the above- 
mentioned spacing, the concentration of a halftone image can fully be changed by change of line 
breadth. Namely, line breadth can be detected with a more sufficient precision by detection of the 
concentration of a halftone image. 

[0032] In the configuration according to claim 1, electrophotography equipment according to claim 2 is 
characterized by forming the line for 1 dot of the above-mentioned plurality in the same location on a 
photo conductor, in case the above-mentioned exposure means forms the latent image of the above- 
mentioned halftone image for line breadth detection on the above-mentioned photo conductor. 
[0033] Since according to the above-mentioned configuration the line for 1 dot of the above-mentioned 
plurality is formed in the same location on a photo conductor, for example even if it changes the 
exposure location on a photo conductor with the eccentricity of body of revolution when the photo 
conductor is formed in the peripheral face of body of revolution, the problem that change of 
concentration arises by the timing which forms a halftone image is solvable. 

[0034] Electrophotography equipment according to claim 3 is characterized by performing amendment 
of the line breadth of the above-mentioned toner image, after amendment of the concentration of the 
above-mentioned toner image is performed in the configuration according to claim 1 . 
[0035] Since according to the above-mentioned configuration amendment of the line breadth of the 
above-mentioned toner image is performed after amendment of the concentration of the above- 
mentioned toner image is performed, the concentration of a halftone image will change with the effects 
only of line breadth, without being influenced of the concentration of each line. Therefore, it always 
becomes stability detectable [ line breadth ], and line breadth can be amended correctly. 
[0036] In the configuration according to claim 1, in case it detects concentration with the output from a 
scattered reflection light sensing portion in case the above-mentioned concentration detection means is 
equipped with a light-emitting part, a scattered reflection light sensing portion, and a specular reflection 
light sensing portion and electrophotography equipment according to claim 4 detects the toner image of 
colors other than black, and it detects a black toner image, it is characterized by detecting concentration 
with the output from a specular reflection light sensing portion. 

[0037] Since concentration is detected with the output from a specular reflection light sensing portion in 
case according to the above-mentioned configuration concentration is detected with the output from a 
scattered reflection light sensing portion in case the toner image of colors other than black is detected, 
and a black toner image is detected, concentration detection of colors other than black and the toner 
image of black both is attained on the front face of the same image support means. Therefore, the 
configuration of changing the color of a substrate with colors other than black and black can be made 
unnecessary. 

[0038] It is characterized by the regular reflectance of the front face in which the above-mentioned 
image for concentration detection and the halftone image for line breadth detection are formed being 
10% or more. [ in / on a configuration according to claim 4 and / in electrophotography equipment 
according to claim 5 / the above-mentioned image support means ] 

[0039] Since the regular reflectance of the front face in which the above-mentioned image for 
concentration detection and the halftone image for line breadth detection in the above-mentioned image 
support means are formed is 10% or more according to the above-mentioned configuration, the SN ratio 
at the time of measuring the regular reflectance of a black image can exceed 2, and can measure the 
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regular reflectance of a black image with a sufficient precision. 

[0040] Electrophotography equipment according to claim 6 is equipped with the calibration plate which 
can haunt the field between the above-mentioned concentration detection means and the above- 
mentioned image support means in a configuration according to claim 4, and the quantity of light 
calibration of a concentration detection means to colors other than black is characterized in the firont face 
of the above-mentioned calibration plate by to be performed a line crack and the quantity of light 
calibration of a concentration detection means which receives black in the firont face of the above- 
mentioned image support means. 

[0041] According to the above-mentioned configuration, since it is carried out in the firont face of the 
calibration plate which can haunt the field between the above-mentioned concentration detection means 
and the above-mentioned image support means, the quantity of light calibration of a concentration 
detection means to colors other than black can become possible [ performing the stable quantity of light 
calibration also to prolonged use ], and can always stabilize concentration and line breadth. 
[0042] The quantity of light calibration of specular reflection light is characterized by being carried out 
based on the output of the above-mentioned specular reflection light sensing portion, and being carried 
out in the period after an initial period based on the output of the above-mentioned scattered reflection 
light sensing portion in the initial period when electrophotography equipment according to claim 7 has 
hardly produced a blemish on the image support means in the configuration according to claim 4. 
[0043] According to the above-mentioned configm-ation, the quantity of light calibration of specular 
reflection Ught In the above-mentioned initial period, it is carried out based on the output of the above- 
mentioned specular reflection light sensing portion. In the period after an initial period Since it is carried 
out based on the output of the above-mentioned scattered reflection light sensing portion, even if a 
blemish begins to arise and the specular reflection quantity of light falls on an image support means in 
the period after an initial period, based on the scattered reflection quantity of light, proportion can 
perform the quantity of Ught calibration of specular reflection light. Therefore, the quantity of Ught 
calibration of specular reflection light can be performed correctly, without being influenced by the 
specular reflection quantity of light by a blemish beginning to arise on an image support means of a fall 
[0044] Moreover, since it becomes unnecessary to, prepare the configuration of the calibration plate for 
performing the quantity of light calibration of specular reflection light etc. for example, simplification of 
equipment and reduction-ization of the cost of equipment can be attained. 

[0045] Electrophotography equipment according to claim 8 is characterized by changing in the time of 
detecting an image support means top for the amount of luminescence of the light-emitting part when 
using a specular reflection light sensing portion, and the time of detecting the image for concentration 
detection, or the halftone image for line breadth detection in the configuration according to claim 4. 
[0046] Since it has changed in the time of detecting an image support means top for the amount of 
luminescence of the Ught-emitting part when using a specular reflection Ught sensing portion, and the 
time of detecting the image for concentration detection, or the halftone image for Une breadth detection 
according to the above-mentioned configuration, the amount of luminescence of a light-emitting part can 
be adjusted so that it may become the amount of reflected lights which can be detected with the most 
sufficient precision in each case. Therefore, each amount of reflected Ughts of the fi-ont face of an image 
support means, the image for concentration detection, and the halftone image for line breadth detection 
is detectable with a sufficient precision. 

[0047] Electrophotography equipment according to claim 9 is characterized by making the amount of 
luminescence of the light-emitting part when using a specular reflection light sensing portion larger than 
the amount of luminescence of the light-emitting part when using a scattered reflection light sensing 
portion in the configuration according to claim 4. 

[0048] According to the above-mentioned configuration, the amount of luminescence of a light-emitting 
part can be adjusted so that it may become the amount of reflected lights which can detect it with the 
most sufficient precision in each case since the amount of luminescence of the light-emitting part when 
using a specular reflection Ught sensing portion is made larger than the amount of luminescence of the 
Ught-emitting part when using a scattered reflection light sensing portion. Therefore, each amount of 
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reflected lights of the specular reflection quantity of light and the scattered reflection quantity of light is 
detectable with a sufficient precision. 

[0049] Electrophotography equipment according to claim 10 is characterized by performing the quantity 
of light calibration of specular reflection Ught in the abbreviation same location of an image support 
means in the configuration according to claim 4. 

[0050] According to the above-mentioned configuration, since the quantity of hght calibration of 
specular reflection light is performed in the abbreviation same location of an image support means, it 
stops influencing of dispersion in a first stage hair side of belt side, and it becomes possible to be 
stabilized and to perform the quantity of light calibration of specular reflection light. Therefore, black 
concentration with a sufficient precision and line breadth are detectable. 

[0051] In the configuration according to claim 10, electrophotography equipment according to claim 1 1 
measxires the specular reflection quantity of light of the whole region of an image support means, and is 
characterized by performing the quantity of light calibration of specular reflection light in the location 
where the specular reflection quantity of light becomes large most. 

[0052] Since the quantity of light calibration of specular-reflection light is performed in the location 
where the specular-reflection quantity of light of the whole region of an image support means is 
measured, and the specular-reflection quantity of light becomes large most according to the above- 
mentioned configuration, in case concentration of a black image or line-breadth detection is performed, 
it is lost that the reflection factor on an image support means exceeds the measurable region of a 
concentration detection means greatly, it is stabilized and the concentration or the line-breadth detection 
by specular-reflection light can perform. 

[0053] In the configuration according to claim 4, electrophotography equipment according to claim 12 
measures the specular reflection quantity of light and the scattered reflection quantity of light of an 
image support means, and is characterized by judging extent of the damage produced for the image 
support means fi-om this measurement result. 

[0054] Since extent of the damage which measured the specular reflection quantity of light and the 
scattered reflection quantity of light of an image support means, and was produced for the image support 
means fi-om this measurement result is judged according to the above-mentioned configuration For 
example, when a certain amount of damage has arisen to some fields on an image support stage, it 
becomes possible to form the object for concentration detection, or the image for line breadth detection 
in locations other than the field, and, thereby, detection of concentration or line breadth can be 
performed with a more sufficient precision. Moreover, since it becomes possible to detect such damage 
immediately when fatal damage which affects other members occurs on an image support means for 
example, the life of equipment can be prolonged. 
[0055] 

[Embodiment of the Invention] [Gestalt 1 of operation] It will be as follows if one gestalt of operation of 
this invention is explained based on drawing 1 thru/or drawing 17 . 

[0056] Drawing 1 is the mimetic diagram showing the outline configuration of the electrophotography 
equipment which forms a color picture. This electrophotography equipment is equipped with 
development section 1 Y, IC.IM and IB which a photo conductor is electrified, forms a latent image and 
forms a toner image, the imprint section 2 which imprints the toner image formed by each development 
section lY, IC.IM, and IB to imprint material, and the fixing means 3 to which the toner image is fixed 
to the imprint material by which the toner image was imprinted. In addition, above-mentioned 
development section 1 Y, IC.IM, and IB form yellow, cyanogen, the Magenta, and the toner image 
corresponding to each color of black. 

[0057] The above-mentioned development section 1 Y is equipped with the photo conductor drum (photo 
conductor) 4 supported fi-ee [ rotation ], and the rotation drive of this photo conductor drum 4 is carried 
out in the direction of the arrow head in drawing 1 by the driving gear which is not illustrated. 
Moreover, the electrification equipment 5 which electrifies the firont face of the photo conductor drum 4 
uniformly around the photo conductor drum 4 (electrification means), An exposure means 6 to make the 
firont face of the photo conductor drum 4 charged with electrification equipment 5 exposed by irradiating 
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light, and to form a latent image, A toner removal means 8 to remove the developer 7 which forms a 
toner image, and the toner which remained in the front face of the photo conductor drum 4 after the 
imprint is arranged by making a toner adhere to the latent image formed by the exposure means 6. 
[0058] Moreover, it has a configuration of the above-mentioned development section 1 Y, and same 
composition also about development section IC.lMandlB. 

[0059] The above-mentioned imprint section 2 is equipped with two imprint drums 9-9 supported free 
[ rotation ], and the rotation drive of this imprint drum 9-9 is carried out in the direction of the arrow 
head in drawing 1 by the driving gear which is not illustrated. Moreover, the imprint belt (image support 
means) 10 is arranged so that it may be built along the periphery side of the two above-mentioned 
imprint drums 9-9, and this imprint belt 10 rotates with rotation of the imprint drum 9-9. 
[0060] This imprint belt 10 is making the regular reflectance 10% or more by consisting of denaturation 
polyimide etc. (volume resistivity 109-1013), and making metal mold into a mirror plane, in order to 
enlarge the difference of the reflection factor of a toner, and the reflection factor on the imprint belt 10. 
Drawing 17 is a graph which shows relation with the SN ratio at the time of measuring the regular 
reflectance of the imprint belt 10, and the regular reflectance of a black image. Since the SN ratio at the 
time of measuring the regular reflectance of a black image by making the regular reflectance of the 
imprint belt 10 10% or more exceeds 2 as shown in drawing 17 , the regular reflectance of a black image 
can be measured with a sufficient precision. 

[0061] And imprint material is held electrostatic at the imprint belt 10, and imprint material is conveyed 
with rotation of the imprint belt 10. 

[0062] In addition, above-mentioned development section lY, IC.IM, and IB are arranged together 
with the peripheral face of the upper imprint belt 10 in drawing 1 , and each photo conductor drum 4 - 
of this development section 1 Y, IC.IM, and IB approaches this imprint belt 10, and is arranged. 
[0063] Moreover, imprint electrification machine 1 1 ~ is arranged in the location which counters each 
photo conductor drum 4 - in the inner skin of the upper imprint beh 10. That is, the toner image formed 
by each photo conductor drum 4 ~ is imprinted by imprint electrification machine 1 1 - at the imprint 
material conveyed with the imprint belt 10. And the imprint material by which the toner image of each 
color was imprinted is conveyed by the fixing means 3, and it is fixed to a toner image. 
[0064] Furthermore, in drawing 1 , the cleaning member 12 which removes the dirt of the imprint belt 
10 to the peripheral face of the lower imprint belt 10, the electric discharge member 13 which removes 
the charge accumulated in the imprint beh 10, and the concentration sensor (concentration detection 
means) 14 are arranged. 

[0065] Here, the outline configuration near the concentration sensor 14 is shown in drawing 2 (a) and 
(b). In addition, drawing 2 (a) shows a side elevation and drawing 2 (b) shows the front view. 
[0066] As shown in drawing 2 (a), the calibration plate 20 is arranged between the concentration sensor 
14 and the imprint beh 10. Moreover, the concentration sensor 14 and the calibration plate 20 are 
supported by the support frame 21 for maintaining both physical relationship at a fixed condition. 
Moreover, in order to maintain the physical relationship of the concentration sensor 14 and the 
caUbration plate 20, and the imprint belt 10 at a fixed condition, the support frame 21 is being fixed to 
the bearing of the above-mentioned imprint drum 9. 

[0067] Moreover, the above-mentioned calibration plate 20 has become rotatable in the vertical direction 
focusing on the supporting point, and is more movable than the field between the location which takes 
up between the concentration sensors 14 and the imprint behs 10 as shown as the continuous line of 
drawing 2 (b) and the concentration sensor 14 as shown with the broken line of drawing 2 (b), and the 
imprint belt 10 in an upper location. 

[0068] Moreover, the solenoid which is not illustrated is arranged at the support frame 21, and the 
calibration plate 20 is arranged by ON or OFF of a solenoid at one of two above locations. In addition, 
only the case where a quantity of Ught calibration (it mentions later for details) is performed is usually 
arranged in the location where the calibration plate 20 takes up between the concentration sensor 14 and 
the imprint belts 10. 

[0069] Next, the configuration of the above-mentioned concentration sensor 14 is explained below. 
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[0070] The concentration sensor 14 is equipped with the light-emitting part 15, the scattered reflection 
light sensing portion 16, and the specular reflection light sensing portion 17. As shown in drawin g 3 , 
the light-emitting part 15 is arranged in the location which irradiates a light beam from the direction to 
which 30 degrees inclined to the direction of a normal of the field of the imprint belt 10. The scattered 
reflection light sensing portion 16 is arranged from the exposure location of the light beam in the imprint 
belt 10 in the direction to which 60 degrees inclined to the direction of a normal of the imprint belt 10. 
The specular reflection light sensing portion 17 is arranged in the direction which the light beam which 
carried out outgoing radiation from the Ught-emitting part 15 reflects regularly in respect of the imprint 
belt 10. 

[0071] The typical circuit diagram of the above-mentioned light-emitting part 15 and the scattered 
reflection li^t sensing portion 16 is shown in drawing 4 . In addition, since the specular reflection light 
sensing portion 17 is almost the same as that of the configuration of the scattered reflection light sensing 
portion 16, explanation is omitted. 

[0072] In a light-emitting part 15, a power source is connected to the anode side of Hght emitting diode, 
the current control device is connected to the cathode side of light emitting diode through current- 
limiting resistance and a transistor, and the light beam which has predetermined reinforcement and a 
predetermined path is emitted from light emitting diode. In addition, in this operation gestalt, the 
diameter of a light beam on the imprint belt 10 of a light beam is set as 6mm. 

[0073] In the scattered reflection light sensing portion 16, a power source is connected to the collector 
side of a light-receiving transistor, and resistance is connected to the emitter side of a Ught-receiving 
transistor. According to the light income of a light-receiving transistor, the current of an emitter changes, 
and the output of this emitter is amplified and outputted by the operational amplifier. 
[0074] As mentioned above, it irradiated from the light-emitting part 15, the scattered reflection light 
sensing portion 16 or the specular reflection Ught sensing portion 17 received the light reflected on the 
front face of the imprint belt 10, and the concentration sensor 14 has measured concentration by 
outputting the signal according to the light-receiving quantity of light. 

[0075] Next, detection and amendment of the concentration and line breadth are explained below about 
concentration amendment of yellow, a Magenta, and the toner image of the color in each color of 
cyanogen. In addition, at the time of detection of the concentration of the toner image of a color, and line 
breadth, the output from the scattered reflection light sensing portion 16 of the concentration sensor 14 
is used as a sensor value of concentration. 

[0076] First, concentration is detected using the monitor pattern colored that there is no clearance in the 
whole surface by 100% of concentration (with this operation gestalt, it considers as the ID value 1.4). 
Above-mentioned ID is Image Density. It is abbreviation and is expressed with ID=loglO (- (the amount 
of reflected lights / the amount of incident light)). As shown below, what imprinted the toner image 
which three kinds of development bias voltage was changed, and formed it in the above-mentioned 
electrification equipment 5 on the field of the imprint belt 10 is used for a monitor pattern. 
A: Low battery (development bias voltage-50V of the last setup) 
B: Reference voltage (development bias voltage of the last setup) 
C: High voltage (development bias voltage +50V of the last setup) 

[0077] In addition, the magnitude of a monitor pattern is set as the rectangle with 1 1mm [ of breadth ], 
and a dip of 30mm. 1 1mm of this breadth is set up in consideration of the amount of meandering of 
5mm of 6mm and the imprint beh 10 of the diameter of a light beam on the imprint beU 10. Thereby, 
incorrect detection of the concentration by meandering of the imprint belt 10 can be prevented. 
[0078] Next, three kinds of above-mentioned monitor patterns are measured as a sensor value by the 
concentration sensor 14, and it plots in the graph which took development bias voltage along the axis of 
abscissa as shows this measurement result to drawing 5 , and took the sensor value along the axis of 
ordinate. And the development bias voltage which serves as an epilogue and sensor value (referred to as 
2.4V with this operation gestalt) optimal as concentration in a straight line in three points plotted on the 
graph is set up as subsequent development bias voltage values. Thereby, the image of suitable 
concentration can be offered. 
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[0079] Next, line breadth is detected using the monitor pattern of the halftone in which Rhine was 
formed, at fixed spacing. As shown below, in the above-mentioned exposure means 6, light exposure 
and the thing which imprinted the toner image which three kinds of laser power of the exposure means 6 
was changed, and formed it when putting in another way on the field of the imprint belt 10 are used for 
this monitor pattern. 

A: Low power (laser power of the last setup - 0.07mW) 

B: Criteria power (laser power of the last setup) 

C: High power (laser power +0.07mW of the last setup) 

[0080] In addition, the development bias voltage value set up when concentration was detected using the 
monitor pattern colored that there is no clearance in the above-mentioned whole surface is used for 
development bias voltage. Since the concentration of Rhine of a monitor pattem tums into optimal 
concentration by this, exact line breadth can be detected without being influenced of the concentration of 
Rhine. 

[0081] Next, three kinds of above-mentioned monitor patterns are measured as a sensor value by the 
concentration sensor 14, and it plots in the graph which took this measurement result along the axis of 
abscissa, and took the sensor value along the laser power value and the axis of ordinate like drawing 5 . 
And the laser power value which tums into an epilogue and optimal sensor value (referred to as 1.7V 
with this operation gestalt) in a straight line in three points plotted on the graph is set up as subsequent 
laser power values. Thereby, the image of suitable line breadth can be offered. 
[0082] Here, the monitor pattem of the above-mentioned halftone is explained. The monitor pattem of 
the above-mentioned halftone consists of a pattem image called lby2. This lby2 is the halftone image 
which repeated and formed forming a toner image by one line, and vacating spacing for two lines, and 
forming a toner image by one line. 

[0083] Next, formation of Rhine on a photoconductor drum 4 is explained. Drawing 6 shows change of 
tiie concentration for 1 round of a photoconductor drum 4 at the time of forming the above-mentioned 
halftone image of lby2 on the imprint beh 10. As shown in drawdng 6 , by the angular position of a 
photoconductor dnun 4, concentration makes it a sensor value and is carrying out 0.05V grade change. 
Since about 100 micrometers of distance of the periphery of a photoconductor drum 4 and a core are 
changed, in case this imprints a toner image on the imprint belt 10 fi-om a photoconductor drum 4, 
between the periphery of a photoconductor dmm 4, and the imprint beU 10, a peripheral-speed 
difference occurs and it is because the imprinted toner image expands and contracts. 
[0084] Thus, when concentration makes it a sensor value, and carries out 0.05 V grade change and it 
changes into line breadth, about 10 micrometers will change and this value is a value in which change of 
an image appears notably. Therefore, in order to detect line breadth with a sufficient precision, it is 
necessary to control so that Rhine is formed in the same angular position of a photoconductor drum 4. 
[0085] Therefore, as shown in drawing 7 , the patch 18 which has a different reflection factor from the 
front face of a photoconductor drum 4 was formed in the location in which the image of the photo 
conductor dmm 4 is not formed, and in order to form Rhine in the same angular position of a 
photoconductor drum 4, the photo sensor 19 is provided in the location through which this patch 18 
passes so that a photoconductor drum 4 may be countered. And when a photo sensor 19 reads the 
difference in a reflection factor, the angular position of a photoconductor drum 4 is recognized, and 
Rhine is formed so that it may become the same angular position. 

[0086] Next, change of the concentration by the class of halftone image and line breadth is explained 
below. Drawdng 8 considers line breadth as regularity (this operation gestalt 100 micrometers), and the 
result of having measured the halftone concentration (HT ** value) of various halftone images when 
changing the concentration (ID value) of a line is shown. In addition, 2b yl, Ibyl, lby2, and lby6 were 
used as a class of halftone image. 

[0087] Moreover, drawing 9 shows the result changed into corresponding line breadth based on the 
halftone concentration obtained from measurement as shown in drawing 8 . If ID value change of a line 
is made or less into 0.05 when Ibyl to lby6 is used as a halftone image as shown in drawing 9 , it tums 
out that the error of line breadth is set to about 3 micrometers, and line breadth can be measured with a 
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sufficient precision. 

[0088] Moreover, drawing 10 shows the change of halftone concentration when changing line breadth in 
various halftone images. In addition, Ibyl, lby2, lby6, and lby7 were used as a class of halftone image. 
As shown in drawing 10 , when Ibyl to lby6 is used as a halftone image, it tums out to change of line 
breadth that halftone concentration is ftiUy changing. Namely, if Ibyl to lby6 is used as a halftone 
image, line breadth is detectable with a sufficient precision by detecting halftone concentration. 
[0089] In addition, although drawing 1 1 is the graph which showed change with the printing pagination 
and line breadth at the time of using the image of lby2 as a halftone image, even if change of line 
breadth is suppressed by 5 micrometers or less and it piles up pagination, it txmis out that line breadth is 
stable. 

[0090] Next, detection and amendment of the concentration and line breadth are explained below about 

concentration amendment of the toner image twisted black. In addition, at the time of detection of the 

concentration of a black toner image, and line breadth, the output fi'om the specular reflection light 

sensing portion 17 of the concentration sensor 14 is used as a sensor value of concentration. 

[0091] First, concentration is detected using the monitor pattem colored that there is no clearance in the 

whole surface by 80% of concentration (with this operation gestaU, it considers as the ID value 1.1). 

Concentration was made into 80% because the reflected light became weak too much and it became 

impossible to detect the concentration sensor 14, when concentration is made into 100%. 

[0092] As shown below, what imprinted the toner image which three kinds of development bias voltage 

was changed, and formed it in the above-mentioned electrification equipment 5 on the field of the 

imprint belt 10 is used for a monitor pattem. 

A: Low battery (development bias voltage-50V of the last setup) 

B: Reference voltage (development bias voltage of the last setup) 

C: High voltage (development bias voltage +50V of the last setup) 

In addition, the magnitude of a monitor pattem is set as the rectangle with 1 1mm [ of breadth ], and a 

dip of 30mm like the time of concentration detection of a color. 

[0093] Next, three kinds of above-mentioned monitor patterns are measured as a sensor value by the 
concentration sensor 14, and optical density is computed by the following formula fi"om this 
measurement result. Optical density = the reflection factor of the reflection factor / imprint beh 10 of a 
monitor pattem [0094] It plots in the graph which took the optical density called for by the upper type 
along the axis of abscissa, and took the optical-density value along development bias voltage and an axis 
of ordinate like drawing 5 . And it asks for the development bias voltage which serves as an epilogue 
and optical-density value (referred to as 0.3 with this operation gestalt) optimal as concentration in a 
straight line in three points plotted on the graph. And the value which divided this development bias 
voltage value by 0.8 is set up as subsequent development bias voltage values. Thereby, since the 
reflection factor of the imprint belt 10 is standardized, it is stabilized and concentration can be read. 
[0095] Next, line breadth is detected using the monitor pattem of the halftone in which Rhine was 
formed, at fixed spacing. Detection of this line breadth uses the monitor pattem which imprinted the 
above-mentioned toner image which three kinds of laser power of the exposure means 6 was changed, 
and formed it like detection of the line breadth of the toner image of a color on the field of the imprint 
belt 10. 

[0096] And like the above, three kinds of monitor pattems are measured as a sensor value by the 
concentration sensor 14, and it plots too in the graph which took the laser power value along the axis of 
abscissa, and took the sensor value along the axis of ordinate. And the laser power value which tums 
into an epilogue and optimal sensor value (referred to as 1.7V with this operation gestalt) in a straight 
line in three points plotted on the graph is set up as subsequent laser power values. Thereby, the image 
of suitable line breadth can be offered. 

[0097] Here, detection of the damages on the blemish on the imprint belt 10 etc. is explained below. 
[0098] A jam may be generated and the damage on a blemish etc. may arise on the imprint belt 10 by the 
case where the imprint belt 10 is taken out and inserted, years of use, etc. When the reflection factor of 
the imprint belt 10 is detected in the part which the blemish has produced and the reflection factor of a 
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monitor pattern is detected in the part which the blemish has not produced, the value of the optical 
density obtained by the formula of calculation of the above-mentioned optical density becomes for 
example, less exact. 

[0099] Then, it is the quantity of light amended by the specular reflection calibration (it mentions later 
for details), and the scattered reflection quantity of light and the specular reflection quantity of light of 
the imprint belt 10 gone around are detected, and the reflection factor of a monitor pattern and the 
imprint beU 10 is read in the field on the imprint belt 10 which fills the formula shown below. 
Scattered reflection quantity of light / specular reflection quantity of light <=1/20[0100] The relation of 
an upper type is filled, and since the specular reflection quantity of light falls and the scattered reflection 
quantity of Ught becomes large, it stops filling the relation of an upper type with the field on the imprint 
belt 10 which has not produced a blemish in the field on the imprint belt 10 which the blemish has 
produced. That is, if the reflection factor of a monitor pattem and the imprint belt 10 is measured in the 
field on the imprint belt 10 which fills an upper type, it will become possible to detect the optical density 
of a monitor pattem with a sufficient precision. 

[0101] Moreover, when the field on the imprint belt 10 which fills the formula shown below exists, 
extent of a blemish is severe, an opening occurs between imprint material and the imprint belt 10, and an 
imprint becomes unstable. In this case, it is necessary to exchange the imprint belt 10, and belt exchange 
displays a required purport on an operation panel etc. 

Scattered reflection quantity of light / specular reflection quantity of light >=3/20[0102] Next, the 
adjustment of the quantity of light of a light beam by which outgoing radiation is carried out firom the 
light-emitting part 15 in the concentration sensor 14 is explained below. 

[0103] As detection of the specular reflection light in a monitor pattem is shown in drawing 12 , the 
light reflected on the front face of the imprint belt 10 in the part to which the toner has not adhered will 
be detected. That is, the specular reflection quantity of light of a monitor pattem becomes remarkably 
small, so that the consistency of the adhering toner is large. 

[0104] Therefore, as mentioned above, the reflection factor of the monitor pattem made into 80% of 
concentration, i.e., the monitor pattem with which the area which a toner occupies in the front face of 
the imprint beU 10 becomes 80%, is set to one fifth of the reflection factors at the time only of the 
imprint belt 10. Then, the quantity of light of the Ught beam when detectmg the specular reflection 
quantity of light of the imprint beh 10 is set to one fifth of the quantity of lights of the light beam when 
detecting the specular reflection quantity of light of a monitor pattem. 

[0105] Moreover, it sets up when detecting the specular reflection quantity of light of a monitor pattem 
(i.e., in case the concentration of a black monitor pattem is detected when detecting the scattered 
reflection quantity of light of a monitor pattem), namely, so that it may become the quantity of light 5 
times the quantity of Ught of the Ught beam in the case of detecting the concentration of the monitor 
pattem of a color. Since the specular reflection quantity of light of a black monitor pattem becomes 
large enough by this, the specular reflection quantity of Ught can be measured with a sufficient 
precision. 

[0106] As mentioned above, since the quantity of Ught of the light beam by which outgoing radiation is 
carried out from the Ught-emitting part 15 in the concentration sensor 14 by the case where the specular 
reflection quantity of light of a black monitor pattem is detected, the case where the scattered reflection 
quantity of light of the monitor pattem of a color is detected, and the case where the amount of reflected 
lights of the imprint belt 10 is detected is made into the quantity of light optimal in each case, the 
amount of reflected Ughts in each case can be measured with a sufficient precision. 
[0107] Next, the calibration of the quantity of light in the concentration sensor 14 is explained below. In 
addition, the calibration of the quantity of light as shown below is performed whenever predetermined 
acttxation of electt-ophotography equipment is performed, and detection of the concentration of the 
monitor pattem mentioned above and line breadth is perfomied after that. 

[0108] First, the calibration of the scattered reflection quantity of light used in case the concentration of 
the toner image of a color is detected is explained. 

[0109] At the time of the caUbration of the scattered reflection quantity of light, the calibration plate 20 
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of 0.42 is inserted for ID value between the imprint belt 10 and the concentration sensor 14. And a hght 
beam is irradiated from a light-emitting part 15, the calibration plate 20 is reflected, and the scattered 
reflection light of a light beam is measured by the scattered reflection light sensing portion 16. In this 
case, the quantity of light of the light beam by which outgoing radiation is carried out from a light- 
emitting part 15 is set up so that the output of the concentration sensor 14 may serve as a predetermined 
sensor value (this operation gestalt 2.9 V). 

[0110] Next, the calibration of the specular reflection quantity of Ught used in case the concentration of 
a black toner image is detected is explained. 

[0111] The calibration of the specular reflection quantity of light is performing a calibration which is 
with the initial period (period until it prints about 10000 pages with this operation gestalt) which has 
hardly produced a blemish, and the period after it, and is different on the imprint belt 10. 
[01 12] In an initial period, a light beam is irradiated on the imprint belt 10 from the light-emitting part 
15 of the concentration sensor 14, the reflected light from the imprint belt 10 is received by the specular 
reflection light sensing portion 17, and the quantity of light of the light beam by which outgoing 
radiation is carried out from a light-emitting part 15 is set up so that the sensor value as the specular 
reflection quantity of light may tum into a predetermined value (this operation gestalt 2.9 V). In this 
case, the sensor value as the scattered reflection quantity of light outputted from the scattered reflection 
light sensing portion 16 is also memorized to coincidence. 

[01 13] And the formula shown below determines the specular reflection quantity of light based on the 
scattered reflection quantity of light by the scattered reflection light sensing portion 16 after an initial 
period, without using the output from the specular reflection light sensing portion 17. 
Specular reflection quantity of light = the scattered reflection quantity of Ught the specular reflection 
quantity of light x scattered reflection quantity of light / in early stages of early [01 14] Drawing 13 is 
with an initial period and the period after an initial period, and is the graph which showed transition of 
the concentration of the case where the calibration of the specular reflection quantity of light is changed, 
and the case where the calibration of an initial period is continued after an initial period. When the 
calibration of an initial period is continued after an initial period, the rise of concentration has arisen, 
after performing about 10000-page printing. This is for the quantity of light of a light beam to go up, in 
order for the damage on a blemish etc. to begin to arise on the imprint belt 10, and for the specular 
reflection quantity of light to decrease by this and to hold the specular reflection quantity of light to 
constant value. 

[01 15] As mentioned above, in an initial period and the period after an initial period, by changing the 
calibration of the specular reflection quantity of light, it becomes possible to control the quantity of light 
of a light beam exactly, and detection of concentration and line breadth can be performed with a 
sufficient precision. 

[01 16] Here, identification of the location on the imprint beh 10 which performs a quantity of Hght 
calibration is explained below. 

[0117] First, detection of the location on the imprint belt 10 is explained. Detection of the location on 
the imprint belt 10 forms a hole in the non-image field of the imprint belt 10, and is performed by 
detecting a hole site by the photosensor. This uses that the reflected light does not come on the contrary 
in the place in which the hole is formed, although the reflected light will come on the contrary if it 
becomes on the imprint belt 10. 

[0118] Moreover, even if the imprint belt 10 moves in a zigzag direction, the above-mentioned hole 
makes width of face of the longitudinal direction of a hole the diameter of a light beam from the 
meandering width-of-face + photosensor of the imprint belt 10 so that a photosensor can detect a hole 
correctly. 

[01 19] In addition, above, although the hole was formed in the non-image field of the imprint belt 10, a 
white patch may be formed in the non-image field of the imprint belt 10, and the difference in the 
reflection factor of a patch part and the imprint belt 10 may detect the location on the imprint beh 10. 
Also in this case, let width of face of the longitudinal direction of this patch part be a diameter of a hght 
beam from the meandering width-of-face H- photosensor of the imprint belt 10 like the width of face of 
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the longitudinal direction of a hole. 

[0120] The above configurations enable it to pinpoint the location on the imprint belt 10. 
[0121] Next, a setup of the location on the imprint belt 10 which performs a quantity of light calibration 
is explained. This performs the reflection factor on the imprint belt 10 in order to determine the location 
on the imprint belt 10 optimal since the difference has arisen with the location for performing a quantity 
of light calibration. 

[0122] First, in one point of the arbitration on an imprint belt, the quantity of light of the light beam 
from a light-emitting part 15 is set up so that the sensor value of the concentration sensor 14 may tum 
into a low value (about 50% of value usual with this operation gestalt) from usual. And the sensor value 
of the imprint belt 10 gone aroimd is measured with the quantity of light of this low light beam, and the 
location on the imprint belt 10 with which a sensor value becomes high most is pinpointed. And the 
usual quantity of light calibration is performed in the location on this imprint belt 10 with which a 
sensor value becomes high most. The reason for performing the usual quantity of light calibration in 
such a location is that a value with it is acquired, and it can enlarge an SN ratio by this. [ high when the 
one where the quantity of light is strong measures the concentration of a monitor pattern ] 
[0123] Moreover, a thing as shows below is mentioned as a reason for setting up the location on the 
imprint belt 10 which performs a quantity of light calibration as mentioned above. 
[0124] Since the optical density in specular reflection is defined as a value which broke the reflection 
factor of a monitor pattern by the reflection factor on an imprint belt as mentioned above, the reflection 
factor on the imprint belt 10 will be measured near the location in which the monitor pattern was 
formed. In this case, since a monitor pattern is formed in the location of the arbitration on the imprint 
belt 10, the location which measures the reflection factor on the imprint belt 10 also turns into a location 
of arbitration, 

[0125] Therefore, the reflection factor on the imprint belt 10 is measured in the location on the imprint 
belt 10 with a high reflection factor, and when a quantity of light calibration is performed in the location 
on the imprint belt 10 with a low reflection factor, the upper limit of the measurable region of the 
concentration sensor 14 will be exceeded. For example, even if the electrical-potential-difference upper 
limit of a photo sensor is 3V and the concentration sensor 14 used with this operation gestalt receives 
the light of the quantity of light beyond it, a sensor value does not change. 

[0126] However, such a problem will be produced if the location on the imprint belt 10 which performs 
the above quantity of light calibrations is set up. 

[0127] Next, the fitting location of the concentration sensor 14 is explained below. 
[0128] The concentration sensor 14 needs to double the distance and the include angle to the imprint belt 
10 with a sufficient precision. Drawing 14 (a) and (b) are the mimetic diagrams explaining the distance 
L and the include angle alpha of the concentration sensor 14 and the imprint belt 10, this drawing (a) 
shows distance L and this drawing (b) shows the include angle alpha. Distance L shows the distance 
when taking down a perpendicular on the imprint belt 10 from the core of the lens in a light-emitting 
part 15 which carries out outgoing radiation of the light. In addition, an include angle alpha The angle of 
the straight line which connects the core of the lens in a light-emitting part 15 which carries out 
outgoing radiation of the light, and the reaching point of the light on the imprint belt 10, and the 
perpendicular to the field of the imprint belt 10 in the reaching point of the light on the imprint belt 10 to 
make is shown. 

[0129] Moreover, drawing 15 is the graph which showed the change and the sensor value change of 
distance L when fixing the quantity of light of a light beam. Moreover, drawing 16 is the graph which 
showed the change and the sensor value change of an include angle alpha when fixing the quantity of 
light of a light beam. 

[0130] If a sensor value changes 0.2 V, ID value of concentration will change about about 0.04, and 
about 3 micrometers of line breadth will change. In a color picture, since ID value of the concentration 
which human being can distinguish is about 0.05 and line breadth is about 5 micrometers, it is necessary 
to make the error of a sensor value into less than [ 0.2 V ], 

[0131] Thus, in order to make the error of a sensor value into less than [ 0.2 V ], it is necessary to make 
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the error of **0.2inm or less and an include angle into **2 degrees or less for the error of distance from 

drawing 15 and drawing 16 . 

[0132] 

[Effect of the Invention] As mentioned above, the electrophotography equipment concerning invention 
of claim 1 The electrification means charged in a photo conductor, and an exposure means to expose a 
photo conductor with laser and to form a latent image, It has an image support means to support the 
toner image formed by making a toner adhere to the above-mentioned latent image, and a concentration 
detection means to detect the concentration of the above-mentioned toner image. Amendment of the 
concentration of a toner image As opposed to the image for concentration detection formed by 100% of 
concentration that there is no clearance in the whole surface Concentration is measured with ttie above- 
mentioned concentration detection means, and it is carried out by amending the electrification electrical 
potential difference of the above-mentioned electrification means. Amendment of the line breadth of a 
toner image It is the configuration performed by measuring concentration and amending the laser power 
of the above-mentioned exposure means with the above-mentioned concentration detection means to the 
halftone image for line breadth detection which set spacing for 1-6 dots, and formed two or more Unes 
for 1 dot in the shape of stripes among each lines. 

[0133] Thereby, like before, since it becomes unnecessary to extract the beam diameter of a 
concentration detection means, in order to need an expensive concentration detection means or to make 
precision of the location of a concentration detection means high, the effectiveness that the problem of it 
being necessary to make high machining precision and location precision of the attachment component 
of a concentration detection means etc. is solvable is done so. 

[0134] Moreover, since effect by the blemish can be lessened even if the blemish etc. has arisen on the 
substrate of the image for concentration detection, the effectiveness that the concentration of an image 
can be detected with a more sufficient precision is done so. 

[0135] Moreover, the variation of line breadth to the area of the whole halftone image becomes large, 
and does so the effectiveness that Hne breadth can be detected with a more sufficient precision. 
[0136] Moreover, according to the above-mentioned spacing, since the concentration of a halftone 
image can fully be changed by change of line breadth, the effectiveness that line breadth can be detected 
with a more sufficient precision is done so by detection of the concentration of a halftone image. 
[0137] The electrophotography equipment concerning invention of claim 2 is a configuration which 
forms the line for 1 dot of the above-mentioned plurality in the same location on a photo conductor, in 
case the above-mentioned exposure means forms the latent image of the above-mentioned halftone 
image for line breadth detection on the above-mentioned photo conductor. 

[0138] Since the line for 1 dot of the above-mentioned pliu^ality is formed in the same location on a 
photo conductor by this in addition to the effectiveness by the configuration of claim 1, the effectiveness 
that the problem that change of concentration arises by the timing which forms a halftone image is 

solvable is done so, 

[0139] The electrophotography equipment concerning invention of claim 3 is the configuration that 
amendment of the line breadth of the above-mentioned toner image is performed after amendment of the 
concentration of the above-mentioned toner image is performed. 

[0140] Since this will change with the effects only of line breadth, without influencing the concentration 
of a halftone image of the concentration of each line in addition to the effectiveness by the configuration 
of claim 1, it always becomes stability detectable [ line breadth ], and the effectiveness that line breadth 
can be amended correctly is done so. 

[0141] In case it detects concentration with the output from a scattered reflection light sensing portion in 
case the above-mentioned concentration detection means is equipped with a light-emitting part, a 
scattered reflection light sensing portion, and a specular reflection light sensing portion and the 
electrophotography equipment concerning invention of claim 4 detects the toner image of colors other 
than black, and it detects a black toner image, it is a configuration which detects concentration with the 
output from a specular reflection light sensing portion. 

[0142] Thereby, in addition to the effectiveness by the configuration of claim 1, concentration detection 
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of colors other than black and the toner image of black both is attained on the front face of the same 
image support means. Therefore, the effectiveness that the configuration of changing the color of a 
substrate with colors other than black and black can be made unnecessary is done so. 
[0143] The regular reflectance of the front face in which the above-mentioned image for concentration 
detection and the halftone image for hne breadth detection are formed is a configuration which is 10% 
or more. [ in / in the electrophotography equipment concerning invention of claim 5 / the above- 
mentioned image support means ] 

[0144] the effectiveness according to the configuration of claim 4 by this ~ in addition, the SN ratio at 
the time of measuring the regular reflectance of a black image exceeds 2, and the effectiveness that the 
regular reflectance of a black image can be measured with a sufficient precision is done so. 
[0145] The electrophotography equipment concerning invention of claim 6 is equipped with the 
calibration plate which can haunt the field between the above-mentioned concentration detection means 
and the above-mentioned image support means, and a line crack and the quantity of light calibration of a 
concentration detection means of the quantity of light calibration of a concentration detection means to 
colors other than black which receives black are the configurations of being carried out in the front face 
of the above-mentioned image support means, in the front face of the above-mentioned calibration plate. 

[0146] This is enabled to perform the stable quantity of light calibration also to prolonged use in 
addition to the effectiveness by the configuration of claim 4, and the effectiveness that concentration and 
line breadth can always be stabilized is done so. 

[0147] The electrophotography equipment concerning invention of claim 7 is a configuration which the 
quantity of light calibration of specular reflection light is performed in the initial period which has 
hardly produced a blemish on the image support means based on the output of the above-mentioned 
specular reflection light sensing portion, and is performed in the period after an initial period based on 
the output of the above-mentioned scattered reflection light sensing portion. 

[0148] Even if a blemish begins to arise and the specular reflection quantity of light falls on an image 
support means in the period after an initial period in addition to the effectiveness by the configuration of 
claim 4 by this, based on the scattered reflection quantity of light, proportion can perform the quantity of 
light calibration of specular reflection light. Therefore, the effectiveness that the quantity of li^t 
calibration of specular reflection light can be performed correctly is done so, without being influenced 
by the specular reflection quantity of light by a blemish beginning to arise on an image support means of 
a fall. 

[0149] Moreover, since it becomes unnecessary to, prepare the configuration of the calibration plate for 
performing the quantity of light calibration of specular reflection light etc. for example, the effectiveness 
that simplification of equipment and reduction-ization of the cost of equipment can be attained is done 
so. 

[0150] The electrophotography equipment concerning invention of claim 8 is a configuration changed in 
the time of detecting an image support means top for the amount of luminescence of the light-emitting 
part when using a specular reflection light sensing portion, and the time of detecting the image for 
concentration detection, or the halftone image for line breadth detection. 

[0151] the effectiveness according to the configuration of claim 4 by this - in addition, since the amount 
of luminescence of a light-emitting part can be adjusted so that it may become the amount of reflected 
lights which can be detected with the most sufficient precision in each case, the effectiveness that each 
amount of reflected lights of the front face of an image support means, the image for concentration 
detection, and the halftone image for line breadth detection is detectable with a sufficient precision is 
done so. 

[0152] The electrophotography equipment concerning invention of claim 9 is a configuration which 
makes the amount of luminescence of the light-emitting part when using a specular reflection light 
sensing portion larger than the amount of luminescence of the Ught-emitting part when using a scattered 
reflection Ught sensing portion. 

[0153] the effectiveness according to the configuration of claim 4 by this - in addition, since the amount 
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of luminescence of a light-emitting part can be adjusted so that it may become the amoxmt of reflected 
lights which can be detected with the most sufficient precision in each case, the effectiveness that each 
amount of reflected Ughts of the specular reflection quantity of light and the scattered reflection quantity 
of light is detectable with a sufficient precision is done so. 

[0154] The electrophotography equipment concerning invention of claim 10 is the configuration of 
performing the quantity of light calibration of specular reflection light in the abbreviation same location 
of an image support means. 

[0155] the effectiveness according to the configuration of claim 4 by this — in addition, it becomes 
possible to be stabilized and to perform the quantity of light calibration of specular reflection light, and 
the effectiveness that black concentration with a sufficient precision and line breadth are detectable is 

done so. 

[0156] The electrophotography equipment concerning invention of claim 1 1 is the configuration of 
performing the quantity of light calibration of specular reflection light in the location where the specular 
reflection quantity of light of the whole region of an image support means is measured, and the specular 
reflection quantity of light becomes large most. 

[0157] the effectiveness according to the configuration of claim 10 by this — in addition, in case 
concentration of a black image or line breadth detection is performed, it is lost that the reflection factor 
on an image support means exceeds the measurable region of a concentration detection means greatly, 
and the effectiveness that it is stabilized and the concentration or line breadth detection by specular 
reflection light can be performed is done so. 

[0158] The electrophotography equipment concerning invention of claim 12 is the configuration of 
judging extent of the damage which measured the specular reflection quantity of light and the scattered 
reflection quantity of light of an image support means, and was produced for the image support means 
fi-om this measurement result. 

[0159] the effectiveness according to the configuration of claim 4 by this — in addition — for example, 
when a certain amount of damage has arisen to some fields on an image support stage, it becomes 
possible to form the object for concentration detection, or the image for line breadth detection in 
locations other than the field, and this does so the effectiveness that detection of concentration or line 
breadth can be performed with a more sufficient precision. Moreover, since it becomes possible to detect 
such damage immediately when fatal damage which affects other members occurs on an image support 
means for example, the effectiveness that the life of equipment can be prolonged is done so. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the outline configuration of the electrophotography 
equipment concerning one gestalt of operation of this invention. 

[Drawing 2] The outline configuration near the concentration sensor is shown and, as for a side 
elevation and this drawing (b), this drawing (a) shows the front view. 

[Drawing 3] It is the mimetic diagram showing the outline configuration of a concentration sensor. 
[Drawing 4] It is the circuit diagram showing the outline of the circuit of a concentration sensor. 
[Drawing 5] It is the graph which plotted the result of having measured three kinds of monitor pattems 
as a sensor value by the concentration sensor and which took development bias voltage along the axis of 
abscissa, and took the sensor value along the axis of ordinate. 

Prawing 6] It is the graph which shows change of the concentration for 1 round of a photoconductor 
drum at the time of forming the above-mentioned halftone image of lby2 on an imprint belt. 
[Drawing 7] It is the mimetic diagram showing the outline configuration of the photoconductor drum 
which prepared the patch. 

Prawing 8] It is the graph which shows the result of having measured the halftone concentration of 
various halftone images when seting line breadth constant and changing the concentration of a line. 
[Drawing 9] It is the graph which shows the result changed into corresponding line breadth based on the 
halftone concentration obtained from measurement as shown in drawing 7 . 
[Drawing 10] In various halftone images, it is the graph which shows the change of halftone 
concentration when changing line breadth. 

[Drawing 11] It is the graph which showed change with the printing pagination and line breadth at the 
time of using the unage of lby2 as a halftone image. 

[Drawing 12] It is the mimetic diagram showing the situation of reflection of the light on the imprint 
belt to which the toner adhered. 

[Drawing 13] It is with an initial period and the period after an initial period, and is the graph which 
showed transition of the concentration of the case where the calibration of the specular reflection 
quantity of light is changed, and the case where the calibration of an initial period is continued after an 
initial period. 

[Drawing 14] This drawing (a) and (b) are the mimetic diagrams explaining the distance and the include 
angle of a concentration sensor and an imprint belt, this drawing (a) explains distance and this drawing 
(b) explains the include angle. 

[Drawing 15] It is the graph which showed the change and the sensor value change of distance when 
fixing the quantity of hght of a light beam. 

[Drawing 16] It is the graph which showed the change and the sensor value change of an include angle 
when fixing the quantity of Ught of a light beam. 

[Drawing 17] It is the graph which shows relation with the SN ratio at the time of measuring the regular 

reflectance of an imprint belt, and the regular reflectance of a black image. 

[Drawing 18] It is the mimetic diagram showing the outline configuration of conventional 
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electrophotography equipment. 

Prawing 19] It is the graph which shows the result of having carried out time amount differential of the 
sensor value of a concentration sensor. 

[Drawing 20] It is the graph which shows fluctuation of the sensor value of a concentration sensor at the 
time of using the imprint belt used for a long period of time. 
[Description of Notations] 

4 Photoconductor Drum (Photo Conductor) 

5 Electrification Equipment (Electrification Means) 

6 Exposure Means 

9 Imprint Drum 

10 Imprint Belt (Image Support Means) 

14 Concentration Sensor (Concentration Detection Means) 

15 Light-emitting Part 

16 Scattered Reflection Light Sensing Portion 

17 Specular Reflection Light Sensing Portion 
20 Calibration Plate 



[Translation done.] 
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DRAWINGS 




[Drawing 3] 
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[Drawing 6] 
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[Drawing 4] 
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[Drawing 12] 
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[Drawing 15] 
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[Drawing 17] 
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[Drawing 19] 
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